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Odette Y. Comeau In the course of hospitalization, critically ill patients may require transport within the facility for the purpose of tests, treatments, or both. Although publications on intrafacility transport have increased in recent years, the topic is less widely discussed than transports outside or between facilities. The paucity of research on intrafacility transports is mentioned in the transport guideline published by the Intensive Care Society. 15 A systematic review 16 was published in 2011 on factors influencing the quality and safety of nonemergency transports of patients. Of the 12 articles reviewed, none were about intrafacility transports. 16 In their editorial published 10 years ago, however, Shirley and Bion 17 pointed out that transports within facilities occur more frequently and "since they reflect in microcosm the same challenges of inter-hospital land transfer, they deserve more attention."
Intrafacility transports are not without risk. Many authors caution readers that a risk-to-benefit evaluation should be made by the treatment team before the decision is made to transport a patient in order to ensure that the need for transport justifies the risk of moving the patient. 4, 6, 7, 14, 15, [18] [19] [20] In one study 21 of neurologically injured patients, only 5.5% of computed tomography (CT) scans led to a new surgical decision. It is important to note, however, that not obtaining a CT scan may have serious consequences. However, this example is intended to illustrate the importance of ensuring that moving a patient off a unit will justify information received from a test.
The physiological impact of transports include movement (from bed to stretcher to procedure table), acceleration, deceleration, and vibration from moving through hallways and elevators (which may cause discomfort or tissue damage), changes in position (which may cause patient discomfort or accidental disconnection of tubes/catheters), environment (which may cause temperature variations such as hypothermia), and noise (which may cause anxiety or agitation). 4, 20 Another impact includes testing areas in which patients may not be easily visible by staff accompanying them. For example, during magnetic resonance imaging, nurses remain in a separate room, which makes close monitoring of the patient very difficult. 22 Adding to the challenges of movement to/from a testing area, patients who require transport may have higher acuity and increased risk. In a study of all patients admitted to an intensive care unit (ICU) in a 2-year period, Voigt et al 23 reported that 44% of ICU patients required intrafacility transport during their hospitalization. More importantly, patients undergoing transports had higher acuity scores, were more likely to be receiving vasopressors and mechanical ventilation, and had greater lengths of stay and mortality rates than did patients who were not transported. 23 In a multicenter cohort study describing transport complications in patients receiving mechanical ventilation, Schwebel et al 5 also reported longer ICU stays.
Adverse Events During Transport
The incidence of adverse events during intrafacility transport has been reported and ranges from 1.7% to 75.7%. 5, [24] [25] [26] [27] [28] This wide variation is largely based on differences in definitions of adverse events. As an example, in the study by Kue et al, 24 who reported an overall adverse event rate of 1.7%, technical events such as losing an intravenous catheter or equipment malfunction were excluded as adverse events. Conversely, Zuchelo and Chiavone 28 included these events and reported an incidence of 75.7% for adverse events. Papson et al 27 also included multiple types of events, including equipment problems and tangling of tubes/vascular access tubing, with unexpected events occurring in 67.9% of patients. In their formal recommendations for intrahospital transport, the Frenchlanguage society of intensive care describes the necessity to standardize these definitions. 7 These variations add to the difficulty in identifying appropriate interventions.
Adverse events related to patients and to equipment have been described in published reports. Reported adverse outcomes for patients include alterations in vital signs, 11, 24, [26] [27] [28] [29] changes in intracranial pressure, 27 variations in partial pressure of oxygen in brain tissue, 30 agitation, 19, 26 hypoxia, 19, 24, 29 deep vein thrombosis,  5 pneumothorax,   5 ventilator-associated pneumonia, 5 atelectasis, 5 and alterations in blood glucose levels. 5 Equipment-related events are also frequently reported. Examples include equipment failure, disconnected or tangled tubes and wires, and depleted oxygen supply. 19, 25, [27] [28] [29] 
Transport Guidelines
Guidelines on intrafacility transport, which may be helpful to clinicians who are developing their own transport checklist, have been published. 7 
continuous renal replacement therapy, and (9) unstable cervical spine fracture. 35 Parmentier-Decrucq et al 19 identified risk factors for the development of adverse events during transports. These included (1) positive end-expiratory pressure (PEEP) greater than 6 cm H 2 O, (2) sedation before transport, and (3) fluid challenge for transport. 19 In a prospective observational study published by Lahner et al, 25 patients at higher risk included (1) patients receiving continuous catecholamine support, (2) patients with a PEEP greater than 5 cm H 2 O, and (3) patients transported on an "emergency" basis as opposed to planned transports.
Additional considerations for intrafacility transport of obese patients have been published: (1) determine that the patient meets the weight and size limits of the testing area; (2) consider tests that require a supine position-in obese patients, this position impedes the motion of the diaphragm and impedes blood flow in the vena cava and aorta; and (3) ensure adequate personnel to assist in transport to avoid injuries of health care workers. 36 The American Association of Critical-Care Nurses (AACN) has also published information on intrafacility transport. 37, 38 Any institution that is developing a transport checklist would benefit from consulting these resources.
Intrafacility Transport Checklists
Three publications mention a checklist or protocol in their discussion. In one study 39 done to evaluate adverse events of transports in an adult ICU, use of a form is mentioned. The details and composition of the form are not provided. In another study 19 done to determine adverse events of transports and their risk factors, researchers provided supplementary material listing a protocol. This protocol lists items such as required equipment, preparing the patient, organizing a transport, preparing the mechanical ventilator, and items to complete during transport. 19 Finally, in a publication detailing the safe transport of obese patients, Roland et al 36 provide a table that outlines their safety checklist. This table includes assessments for respiratory, hemodynamic, gastrointestinal/genitourinary, and patient comfort and safety concerns. 36 Six publications specifically evaluating and/or publishing an intrafacility transport checklist were retrieved. One published checklist is focused on improved standardization of handoff communication. 9 This tool incorporates several patient safety features such as checking an identification band and routine checks of oxygen regulators. The checklist is not specifically for adult ICU patients, but is certainly applicable for a lower acuity environment. The outcomes reported by the authors are (1) eventual reduction in oxygen-related events, (2) a 43% decrease in cardiac/respiratory arrest in testing areas, and (3) an increase in patient satisfaction. Another study 12 done to evaluate an intrafacility transport checklist for the emergency department has been published. This tool is reportedly used for transports to ICUs, procedural areas, and general medical care areas. A reduction in unexpected events from 36.8% to 22.1% occurred when the tool was used, although the authors report differences in the groups of patients studied before and after the intervention, as well as use of the checklist only 56.7% of the time after the intervention. It is unclear what impact these differences may have had on their results.
Four intrafacility tools were retrieved for adult critical care patients. Esmail et al 10 published an ICU patient transport decision scorecard developed for a health system in Calgary, Canada. This tool includes a
The intrafacility transport checklist is not specifically for adult ICU patients, but is certainly applicable for a lower acuity environment.
pretransport checklist and a system-by-system assessment to determine level of monitoring. No outcome data on using the checklist are reported; the authors report plans to measure the effectiveness of the tool going forward. In 2010, Jarden and Quirke 11 published a transport record developed at a facility in New Zealand that includes a pretransport checklist, a form to document assessments and other parameters at intervals during transport, and a posttransport assessment. The tool is used only by nurses, but physicians do accompany patient transports. The authors describe an audit completed on the tool that was focused on nurses' perceptions and documentation. The results are described as "enhancement" of preparation, documentation, and identification/documentation of complications. No other patient outcomes are described.
In a review of the literature, Fanara et al 4 published a "proposed" transport checklist, which includes reminders regarding equipment, patient preparation, team members, and evaluation of clinical stability. As this is a proposed checklist, no outcome data on its use are reported. The fourth published checklist was from a medical center in Canada and includes an evaluation of risk factors within 2 hours of transport, along with preventive measures to be implemented, based on the identified risk factors. An evaluation of 180 patients before and 187 patients after the intervention resulted in a 20% absolute reduction in transport incidents, with statistical significance in 3 areas: requirement for emergency medication, failure of monitor batteries, and difficulties with mobilization of the patient from the bed to the examination table.
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Project Implementation
In 2006, staff at University of Texas Medical Branch in Galveston, Texas, an academic medical center with 4 adult ICUs, identified opportunities for improvement in patient safety during the intrafacility transport of adult ICU patients. A series of adverse events were noted that had resulted from lack of preparation, insufficient availability of resuscitation equipment, oxygen tanks not being full, transport monitors with batteries not being fully charged, and traveling to procedure areas after a physician had cancelled a test.
An adult ICU multidisciplinary committee, composed of physicians, nurses, respiratory therapists, pharmacists, and staff from the clinical laboratory and the institutional quality and risk management departments determined that an intervention was necessary. The decision was made to develop a checklist. A work group composed of nurses and respiratory therapists was convened to develop an adult ICU intrafacility transport checklist. The final version was approved by the same adult ICU multidisciplinary committee who sponsored the project. The goal of the checklist from its inception was to assist in the identification of patients at high risk for transport and to serve as a reminder to ensure that required equipment and resources are available and fully functioning. The intent was for the checklist to promote patient safety by minimizing adverse events.
Methods: Implementing the Checklist
In the fall of 2006, the adult critical care intrafacility transport checklist was implemented in 4 adult ICUs. For each intrafacility transport, nurse and respiratory therapy clinicians were asked to fill out the checklist; upon return from the transport, the completed checklist was submitted to the nurse manager of that unit. The first page (Figure 1 ) provides instructions for nurses and respiratory therapists before transport, and a section at the bottom is to be completed once they have arrived at the procedural or testing area. The second page is a patient screening tool (Figure 2 ). This page is designed to assist staff with the identification of higher risk patients, or patients most likely to experience instability or complications during transport. If a patient falls into 1 of 2 categories of higher risk, additional steps and/or resources are needed such as conversations with the testing area(s) and/or faculty physicians. In the case of the highest risk patients, a physician is required to be in attendance throughout the transport. The reason for requiring physician attendance is the higher likelihood of interventions requiring a physician's order during the procedure and/or test. These criteria were discussed and agreed upon by the multidisciplinary committee who sponsored the checklist. Some statements do require a clinical judgment by the nurse screening the patient. Examples include statements such as "active increased titration of vasopressors" or "sustained RASS [score on Richmond Agitation and Sedation Scale] +2 to +4 despite medical management." This portion of the checklist is intended to assist staff to consider patient circumstances that are less desirable for a transport environment. Nurses report that these statements and criteria are helpful in order to help them "think through" higher risk situations.
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Another anecdote by nurses is that they use the checklist to "back" their decision to approach a physician about concerns related to transporting a patient. The patient scenarios described next explore 3 typical transports.
Patient Scenario 1
J. C. was a 35-year-old man admitted to the ICU for respiratory distress. He was alert and oriented, with oxygen saturation levels ranging from 90% to 93% on 40% 
Nursing/Respiratory Therapy -At procedural site RN Initials
RT Initials
Switch to procedural area monitor if available. Transport monitor plugged in and charging.
Report given to procedural area RN (if ICU RN is not staying, and patient is going to an area other than
Cardiac Cath Lab or GI suite, physician order is required) RN confi rms vital signs are stable prior to leaving patient RT places patient on procedural area ventilator RT and RN agree that patient's respiratory status is stable and RT may leave RT will stay with patient if patient remains on transport ventilator oxygen by mask. His blood pressure was within normal limits; heart rate ranged from 105/min to 110/min. A CT scan to rule out a pulmonary embolism was ordered. The nurse and respiratory therapist completed the adult critical care transport checklist (Figures 1 and 2) . The answers to all of the questions on page 2 were "no." The nurse gathered the transport monitor and other supplies, checking for proper function, adequate battery, and setting alarms. The patient was then escorted by the ICU nurse to the radiology department and back to the ICU without any adverse outcomes.
Patient Scenario 2
J. H. was a 65-year-old admitted to the ICU for altered mental status and hypercapnic respiratory failure. The patient was successfully weaned from invasive mechanical ventilation, but continued to require www.ccnonline.org ongoing use of noninvasive ventilation. Because of the patient's continued altered mental status, a CT scan of the head was ordered. Both the respiratory therapist and nurse accompanied the patient during transport. Completion of page 2 (Figure 2 ) of the transport checklist also prompted approval of the transport by the faculty/ attending physician and notification of the CT area personnel. The ICU nurse obtained final approval from the faculty/attending physician to proceed with the transport, and CT personnel were alerted of the acuity of the patient. The transport was facilitated without any complications.
Patient Scenario 3
C. M. was a 58-year-old admitted to the ICU after a motor vehicle accident, resulting in an unstable cervical spine fracture. A CT scan of the head was ordered. The ICU nurse and respiratory therapist completed page 1 of the adult ICU transport checklist (Figure 1 ) to prepare for transport. Upon completion of page 2 of the transport checklist (Figure 2) , it was noted (because of the presence of the unstable cervical spine fracture) that a physician would be required for safe transport. In addition, the ICU nurse notified radiology staff of the patient's acuity before the transport. The patient transport was facilitated without any adverse events.
The Checklist
The adult critical care transport checklist is not intended to duplicate information on the patient that has already been documented. In their discussion of checklists, Winters et al 3 caution that checklists should be short and organized; checklists that are lengthy and disorganized tend not to be used. As an example, the bedside nurse clinician is usually assigned 1 to 2 patients. Assessments and reassessments occur throughout the shift, and a full head-to-toe assessment is documented every 4 hours and more frequently if needed. Because the same nurse prepares the patient for transport, the intent of the tool is to prepare and screen for transport, not duplicate an assessment documentation form. This concept was deemed important in order to facilitate buy-in of staff. An additional strength of the tool is that it is interdisciplinary; both nursing staff and respiratory therapists participate collaboratively to capture assessment and other data. This approach encourages communication among the disciplines primarily responsible for the patient during transport. A transport assistant will commonly accompany the nurse and/or respiratory therapist-page 1 of the checklist includes the reminder "transportation present" (Figure 1 ). Transportation assistants in our facility are unlicensed staff whose roles are assisting with transports, delivering supplies, transporting laboratory specimens, and other assistive functions. Transportation assistants will also assume responsibility for transporting patients within the facility who are not in the ICU and do not require licensed staff members for transport.
Evaluation
In 2011, outcomes of transports began to be collected as part of our checklist via one question answered at the conclusion of the transport (Figure 2 ). This outcomes question is stated as an unexpected event (eg, hypotension, hypoxia) that required intervention to correct, either during or immediately after transport. This statement is intentionally broad, as we wanted to encourage the reporting of any complication. In addition to not knowing (initially) what the unexpected events might be, we also did not want clinicians being narrowly focused on only those events that we might preselect.
Results
From May 2011 through July 2014, 2506 transports were conducted. Of these, 97.6% (n = 2445) experienced no reported complications. Complications were reported on 2.4% of transports (n = 61) that required intervention, either during or immediately after the transport (see Table) . When these occurred, physicians and/or other members of the treatment team were contacted for assistance. This process would not be different than if the nurse were caring for the patient on the unit. If a patient requires intervention from a physician, they are contacted by pager or phone if not immediately available.
Discussion
Many authors report on an intrafacility transport process that includes a physician as a routine member of the transport team. 5, 7, 11, 19, 21, 23, [26] [27] [28] [29] 39 Lahner et al 25 reports that anesthesiologists perform all transports; nurses do not routinely accompany patients during transport. Winter 40 recommends that an intrafacility transport be delayed until an adequately trained physician is present.
An additional strength of the tool is that it is interdisciplinary.
Other published reports advocate the use of a specialized transport team. 24 Such a team is not in existence in our institution; the transporting nurse is either the patient's primary bedside nurse or another nurse who is similarly familiar with the patient. Only the highest acuity patients (Figure 2 , bottom section of the transport checklist) are accompanied by a physician throughout the transport. When physicians are not present during the transport, they are available by phone and/or pager and can respond in person should the nurse or respiratory therapist require assistance.
One of the successes we have experienced with the transport checklist is its ease of use. In addition, this tool does not duplicate work that the bedside nurse has already completed, such as physical assessments. It is a tool to augment safety for an off-unit transport. Winters et al 3 summarize the importance of ensuring that checklists evolve with current evidence or experience. We have made a number of revisions over the years, such as when we have new equipment. Two revisions, one in 2010 and one in 2011, were based on complete evidence-based reviews conducted by using the medical center's evidencebased practice model: Disciplined Clinical Inquiry. The fi rst focused question was about patient-related factors predisposing them to instability during transport. The results of the review both validated aspects of our checklist and prompted us to refi ne it. One revision was the addition of "unstable cervical spine fracture" to page 2 of the checklist, requiring a physician to accompany the patient on a transport. 41 The second evidence-based practice review was the method of respiratory support in patients undergoing mechanical ventilation to prevent respiratory deterioration during transport. Before this review, the most common method of support was the use of manual bag/valve ventilation for transport. The results of the evidence-based practice review led to the modifi cation of the checklist to require a transport ventilator. Going forward, as new evidence regarding transports becomes available, we anticipate modifying the checklist further.
We have encountered some challenges with the checklist. We have been unsuccessful in gaining support for the inclusion of the checklist in our electronic medical record (EMR). Therefore, it remains on paper. As more and more of our documentation becomes incorporated into the EMR, "old-fashioned" paper documentation becomes perceived as "cumbersome." Additionally, because paper forms and charts are not used frequently, the risk for inadvertently failing to complete the form may increase. 
Limitations
The limitations of our project include the uncertainty that the checklist is used 100% of the time. Although its use is mandated, no formal tracking mechanism is available to cross-reference the availability of a completed checklist for every patient transport in the adult ICUs. Checklists also periodically have incomplete data, and attempts are made to complete the data retrospectively. We were unable to use 13% of our checklists because of incomplete data. This difficulty is not unique; other authors report similar challenges. Choi et al 12 reported that the checklist in their study was not used when the emergency department was crowded; its use was 56.7% in the postintervention period. Berube et al 13 were able to analyze data on 90% of their transports (n = 408). Their challenges also included missing data. Discussions and reminders about the checklist occur in staff meetings and educational opportunities. The strength of our work includes the number of transports on which we have collected data (n = 2506). To date, we have not found other published work on intrafacility transport outcomes on adult critical care patients that uses a structured checklist with similar numbers of patient transports.
Conclusion
To date, our tool has been suitable for preparing patients for transport by bedside clinicians and for screening for patients who require additional resources. The checklist may be beneficial for facilities that do not have the resources for dedicated transport teams and/or physicians available for all transports. Suggestions for further study may include randomized treatment groups, or additional pre/post studies in order to determine if this intervention is the best choice for transports. Other data for collection in future studies include the skill(s) of the nurses and respiratory therapists and identifying whether the transport was planned versus emergent. This information may be useful in evaluating trends in adverse outcomes that do occur.
Patient safety is a hot topic and an expectation of accrediting agencies. The Joint Commission, for example, describes environmental safety, management of conflict, implementation of hospital-wide safety programs, staff members' roles in patient safety, and the creation and maintenance of a culture of safety. 42 Our duty and responsibility to our critical care patients encompass many dimensions of safety. A famously quoted Hotspur proclaims in William Shakespeare's King Henry IV, "out of this nettle, danger, we pluck this flower, safety." 43 Although it may be said that "dangers" exist in critical care environments, the safety of our patients must remain at the forefront of our priorities. The use of an intrafacility transport checklist is one example of a tool to keep our patients safe.
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